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Dcscflpflon 

[0001] Tbeinyenlionrelat6Stoadeformabl9tub9. 9 
[0002] R Is Known from US patent spedf ications Nos. 
3,353,599 and 5,014,779 to insert a comJOBted lUbe 
into t)e woBbore of an underground tx>rehote and to 
e)9>and the tiiM dovMiholo into a tubular shape. 
I00O3] US patent epedfication Na 5,366.012 <fo- 
doses the expansian of a dotted p^ cf Mich the slots 
open up as a result of the «9)an6ion so as to raduM tie 
rwfia) forces needed to expand the pipe. 
[OOM] Ihe used slotted or Inilialyoonugalod Pipes 
lias twdisadvantaoetBt the eMpanded pipes h«re a n 
tinted meduttiical sirenoth. 
(pOOS] lntemtftonalpetflntapplca0on,pubacidlonNoL 
WO 96A0626 dtodoses the expansion or an unctotted 
cylndrk:al pipe by means of an ejqMtndon mandrd. 
[Q006] A disadvantage o(tM laser tt^andonmrihod 20 
Is fiat torcea to eoqisand ttie pipe are relatively high and 
that the p^ oontads as a resuR of the eif»ndon pioo- 
ess. 

[0007] It IS an objedd the preserit invention to allevi- 
ate the dteadvantages of the kiown techr^quee and to 25 
pro^ a robust and defonnable tube which can be 
iP^MHided or otfierwise deformed by using a rdalivdy 
lowr delor motion toroe. 

Suwmarvoltheln^^eniiQn » 

[OOOS] Tbedetormabletubeaooortfingtolheinvention 
thereto oonprises a wal wNdi is at lead parlV tormad 
br a nun«>er of tobirfes. wherein at lead one tobule is at 
least partly defonmed in response to defonwdion of the » 
tuba 

[0009] The deicxmalion may involve flitterino or other 
change of the lubJar shape of the UUtes, which 
requtree prindpaRy bentfing forces which are signii- 
canflylowerthanlhetersionfbrcesthalarerequlradto 40 
eoq>and a tUwIar cyGndrical pi|>e. 
[0010] it may be required to obtain a tube which can 
be defonned easily in en a3dal or in a radtd dkecbon or 
in both diredxm A radialy deicymable tube is useU 
thatubeisforttcanpletobeusedasanoiand/brgas 45 
produclknajbing wNch istobe Inserted into arekdively 
nmw and Irregutflriy shaped underground weftxrei 
An aidaly dekymable lube is UG«U if the tube Is a pn>- 
duction fner or tubing, a weRcadng or odMrweU tubular 
wNch is Installed hi a oompacfing reservoir where there so 
is a risk of baking of the wel tubUars as a result d the 
cornpaction process. 

[0011] HaradiaaydelormabletUbetsrequireditispre' 
fened that the wbD of tube is at least partly fomied 
byaseriesofaxiallubuleswhicheadiSKtendinadirec- 55 
tion substantially pamBd to a fongftudbial axis of the. 
tuba Budi that i|X)n a cadal detbrmation of M Ube the 
axial tubules are at least parity dfifomned. 



10012] If an aadty debimafala tobe is required I is 
preferred tat the wan of »ie tobe is at least partly 
fomwd by a series of toroidd tubules which extend in a 
substwvllaliy ditular direcSon aiound a longiludM axis 
of the tobe audi that upon asal deismmlion of tie tube 
the toroidal tUbdes are at least party nattened or otter- 
iMse detormed. 

pxnS] If a tube is required which is botta»aBy and 
radial^ ddonndsle. it is prefenred twt tie wal of tie 
tube is at least party fonmed by one or mora he>cd 
tubdes vvNch extend in a sUistBritialy heiicai diredion 
witi respect to a longihjcfnd axis of tie hl>e such tut 
Mpon deformation of the tube in a dtfecton which is ori- 
vted at an angle relative to a tongitudnal direction of 
each of tie helical tubules, at lead one of tie heGcal 
tubules is defomned. 

[P014] Ibeldbdes may be made da metal, plastic* 
njbber or otier malertal and may be weUedl farazedl 
bonded or otieoMse secured to acfacent lubiies or 
otier parts d tie wall d tie tube. 
[0015] The tUbdes may before esipandon have a 
fdded, cylindricat. elEptical or prismatic shape and may 
as a resultd tie expmion be unfolded orflatSened into 
an eOplical. cylindrical or prismatic shape. 
10016] Suitably, the tubules contain at the outer 
periphery d tie tobe opeoings or weak spots which 
open tp as a result d the deformation process such ttiat 
one or more fluids are squeezed from the interior d tie 
tubules Mo tie space suTTOuncBng tie tii)eL 
(0O17] In mat case me fluids ttiat are squeezed from 
the interior d me tubules may conteon one or more 
chentals^ such as a chenical treatment fhid or com- 
ponents d a Bquid cement duiry or conponerts d a 
cuing agent which conponents are only nixad when 
or after tiey have been squeezed out d tie tubules. 

BrialdeBcriptiQndmedrawkMS 

[POIB] Theintfaitionwaibede6Crft>edinmoredetaB 
and by way d example wim reference to tie aoGompa- 
nying drawings, in which 

Rg. 1 is a aoss-axial sectional view d a tUbe bom 
before and after eKpandoa whk:h lUbe has a wat 
that is made d a series d axial tubules which are 
cylndricd before e)93andan and dUptcal after 
wpumlon; 

Bg. 2 is a crossnaxial sediond view d a tube bdh 
before and alter cxpandoa which tube has a wal 

that oomprtsas a series d axid tUbdes wtiidi are 
prismatic before expandon and eOistical after 
expanson; 

Rg. 3 is a aossraxial sectiond view d a tube botti 
before and after axpandoa which tube has a wall 
that is made d a series d axial tubdes which are 
dfptical bom before and after •)pansion: 
Rg. 4 is a OP0GS-«xid sectond view d a tube 
before expandon where the wall d tie tube oom- 
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prises a series of anal tUxiles araf ttie Mm is 
folded into a sUxtantiaBy flat shape before R is 
unfolded and expanded; 

Rq. 5 is a longitudkial sectional view of a tU>e 
whk:h(»(Tpnsosawaimatisnnadeolaser{dsor 5 
toroktoi tubules; 

Bq. 6 is an enlarged detal showing the cyfndrical 
shape ofttvee d the toroidal tubules that are encir- 
cled in Rg. 5; 

Fig. 7 is a longitudinal sectional vieMf of ete tube of to 
Fig. 5 after axial conpression ot the tube: 
Fig. 8 is an enlarged detal showing t>e eflipical 
sh^ of three of the toroidal tubules that are end^ 
cledinFig. 7; 

Rg. 9 is a cross-axial sectional viewr of a racfiaBy is 
cjqsendirible tJb% conyri Ei ng six or helical 
tUbiies both before and after expansion of the tube; 
Fig, lOisaooGfi-aidaJEBcfionalviewfof anunsK- 
pandedlube o( which 9ie «ral comprisesa serieaof 
folded tubules wNch untold into a cyMricat shape « 
during the proce&s of copending the tube: 
Fig. 11 is a cross-axial sectional view of another 
urMD^soncted tube conTQttfalion wtvere the waA com- 
prises a series of folded tubes which unfold into a 
cylindrical shape Afftng the process of expandrig 2s 
the tube; and 

Fig. 12 is a cross«dal sectional view ol an unex- 
panded tube which folds open during the ei^sanslon 
process and which oonfinseB a tubule wHch ads 
as a plastic Nnge and wHch is flattened as a resUK 30 
of tie e9q>ansion process. 

r>flfaihy1flfmipfipndthBimre^ 

[00191 FleferringnowfoFig.ltheniisshownatubel » 
Inacylndricat wefcore or otier cavity 2« which tube 1 
has a wal that is made up of a series of axial tUbiies 3 
wNch are ubstanfialty cytindrical before e)«>ansion of 
thelUbe l and etryaical after cMpanston of the tube 1 to 
an enlvged iSamsler. as iHusMed by reference 40 
numeral 3B. 

10020) The tube lean be expanded by an e}q;>ansion 
mandrel (not shown) or by increasing the hydraulic 
pressure in fie interior 4 of the ^ 1 . As a resuft of the 
ei^ansion process the tubules 3 are subjeciio a bend- 45 
Ing process so that relativeiy low forces are required. 

10021) If the tubulea 3 are made of steel or another 
roelal fian I is preforred thai the tubules 3 are sintered, 
welded or brazed togettier atong the length of the ereas 

5 where the tAxies 3 touch each other. so 
10022] tflhetijfaiies3hai/eanimpenneablewaland 
the tube 1 is used temporarily in the cavity 2. for ecam- 
pie to provide a teinpomry seal, then the tube 1 can be 
ladiany contracted again by purpkig a Wgh pressure 
flud into the interiors 6 of e>e tubules 3. which wl » 
induce the flattened tUbUes 3B k> resume their tubular 
shepa so that the tube 1 radial shrinio and can be eas- 
ily removed fhjm the cavity 2. 



10023] Vlhehi)e lis to be used permanently in the 
C8vity2. tor axarnple if the tube 1 istobe used aaawefl 
casing, ttien at least some of the hiaules 3 may be fled 
with l(|uld cofiponems of a cement sliifiy or other cur- 
ing agent such as a silioone gel and the outer wall of 
ttiese tubules may contain openinga 7, or weak spots 
which are opened as a resUK of the floq^ansion process, 
via wMch said fiqild oomponems are squeezed Into the 
surrounding annular space $ suncunding tie BRpanded 
tube 1 and the fquid corrponenis mix up and cure 10 a 
hwdened cement siioone or other cured seeling oom- 
posifion. 

f0024) Rg.2iustratesanaltsmaiive«mbotfmentol 
the deformable tUbe aooording to the Inventov INs 
tube 9 is also radially detormeisle and comprises a 
series of tubiles 10 wNch are prismatic before expan- 
ston and eB^pectf alter e)f)en6loa as ■uBtratad by refer- 
encersjmeral 106. 

10025) Ihe toUiee 10 are arranged subsMtaBy par- 
alel to the longitudtoal axia 1 1 at tie certre of the tube 
9. The tubulea 10 are made of sted or enotier metal 
and ve connected to each otwr fay tongitocfinal weUad. 
brazed or sinlered bonds 11. 
E0026) Ra 3 shows yet another ewtxximsnt of tie 
deformable tube accordi n g to the invention. In which the 
tube 12 is raciaay deforrnable and oonvrises a series of 
tubules 13 wNch ara elliptical before and which have an 
eSptical, almost flattened shape alter radW «qMnston 
of the tube 12. 

[0027) Intiisembodknentthetubuleslddetormfrom 
a f vst el^ptical shapes iSustrated by reference numeral 
13A Wi wNch the largest width of the eHptical tixies 
13A has a racial orieitafion Into a second elfiptical 
sh^ iBustratedfayreferenee numeral 13Binwhicti tie 
largest width of the elliptical tubulee iSAhasatangen- 
itai onervaaonL 

f0093) ^ J^i^hmn^ now to ff^^ there is shewn a 
ddorinable^)Q^ 1^^^ conprSee a«eriea of axial 
tubulea IS.SvheiHdin two pairs of tubules at opposite 
Eides of tie tube 14 are interoonneded by plastic 
hfoges 16. These ptactichmges 16 alow tie tube 14 to^ 
be stored and transported in a flattened 8hape ;e:g. 
around a reeling drum (not shown). 
(0029) When tie tube 14 is tien unroeied torn tie 
reefrv drum i can be brought into a cyfndrical shape 
t>y a guide fonnol (not shown), t tie tube 14 to to be 
used inside a wel or inside anotier tUbUtar t» cyfindri- 
cat tube 1 4 is ttien reeled into tie welfoore or tie intarior 
d tie cttier tubular and eMpanded for exanvia by pump- 
kig a Hgh pressure fluid into the mierior 17 cf tie tube 

14. 

P)030) The initially flattened tuba configurafion shown 
in Fig. 4 aSows an easy storage and transport d tie 
tube 14. e.g. on a smaO (fiameter reefing dum, during 
tie marvfadtf ing stage and during tansport from tM 
manulKartog site to tie site where «ie Um 14 is to be 
load. 

10031] rigures5.6.7and8shawyelanotierentX)d- 
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knert of the dekxnvble tbo aocortf no to th« invent 
in «vlM 1h8 tubules 18\ B hM a toroklai shape in 
Older to rneltt the lUbe 19 «)daly detomiafale. 
IPQ32I Ihe tube 19 shoivn in Fig. 5 can be a produc- 
tion finer in a oonrpecfing oi or geft bearing lormatna 
where as chcMm Iri clelal In Hg. 6 the toroidal tubules 
ISAhnmacubEtartialyqffndrical chape. Inthecoftfig- 
undion chown in Fig. 7 the tube 19 has ajdaOy oon- 
vacted so that Ito tangm is 18% shortor than its original 

length shown in Fig. S 

(0033] AsaresullaftieaidaloontracliononheSise 
19the tUtxites18B shown in Fig. 7hmbeendeionned 
Irto an elptical shapes as is shoivn in more dolBil In Fig. 
a. 

(P0a4| Referring now to Fig. 9 there is shown a tobe 
20wtiichfs«|3andedwitt«naweB)ore21 oromeron^ 

HXOq The tube 20 has a waO that oofifvlSBB sfac 
tUxies 23. 24. 25. 26^ 27 and 28 wNch eodwxl to an 
axM a haTcil conrvsifiori rel«liv9 to the longite^ 
axis 29 of the SiM 20. 

[0036] Mjaoert tubules 23. 24. 25. 26. 27 and 28 are 
iikefcomectod atong M length by etongate welds 32^ 
Plestic hinges 22 are located in the ws8s of the tubules 
23-28 at bott sides of each weU 32. 
[0037] TTte unaxpanded tube 20 is shown at Sw cen- 
tre of tfie drawing. TTie six unvfianded tubules 23-28 
each have the form of a pie sector and only a minor gap 

30 is present between adjacent tiiauies 23-2a To 
soqpand the tibe 20 a press4tfized fluid is pumped ktto 
the gape 30 which wS oiduce the tube 20 to expand until 
the wtAs or the tubiJes 23-28 are stretched andtor the 
outer watte of the tubules 23B-28B ere pressed agaimit 
thewenbore21. 

[p03Q The vdume^Sident tube configuration shown 
In Fig. 9 te Bdiactfve V Sw tUM 20 is to be ksarted Into 
the wellx)re 21 via a nanow axcess. such as a smafl 
diameter production tubing. FurtMnnore the internal 
volune of the moq^ended tubules 23-28 is relatively 
large whereas the internal voiume of the expended 
tubules 23B-288 is relatively smaa so that il the wans at 
the outer ciraimrerenca of the tubules 23-28 are perfo- 
rated or become during expansion oSwwise fluid per- 
meable a relativeiy large volume o4 fMds is squeezed 
from the tntarior of the tubules 23-28 into the surround- 
ing annulus ancVor formation. 
[p039] kithtewayaralativeiylargavolumeofaseafing 
agent and/br treatment fkid can be Infected into tfw 
amulus suno u idng the tutM 20 and^ the formation 

31 surrounding the weAore 21. 

PXMO] The extemaOy permeable tU>e 20 is very suit- 
able to Infect treetmert fluids into an underground for- 
mation 31 w»«ch comprises atong the length €l the 
we«)ore 21 layers Of varying penneabliiy. Httie outer 
wals of the tobules 23*28 have a significantly lower f hid 
permeabflity than the sunounding fomnation 27. then, 
as soon as 9ie outer waB of 0ia tUbules 22B-26B is 
preesed agatost the weRbore 21. a relallvely corvtant 



flux of treatment fluid wil be squeezed into the >fQriois 
sunoundng formation layers so that the risk of injection 
of ireatment fkid matnty into the penneable formation 
layers and byi»s8irtg d less penmeefale layers is rrarii- 

5 rrized. 

IPOSI] If9ietube20isusedesatrealmemfluidtniec- 
lion tool then the outer walte of the tubules 23-28 may 
be made of a permeable rutsber and^or a fabric and foe 
inner wans of the tubules 23-28 which tace foe imerior 
ro 30 of the tube 30 may be made of an impermeable njb- 
ber. After ir^ectian of toe treatment fUdsthe pressue to 
foe totorior 30 of the lube 20 may be reduced so thai foe 
tube 20 radtailyconbacts and can be removed from foe 
bQrehol& 

15 IP042I lncteadofalowingthaU)e20toconlractaftof 
fluids have been infected into foe fonradion foe tobe 20 
n«y be aBowad to harden to the so^anded portion 
agBtnst the welfoois 21 fay fovvegnaing the tMe or 
ofoer material wBha stowfly curing epoaqr or othwplwtie 

10 convosttoni so ton the aoOdiiadtebe 20 then sanies 
esaweRiner. 

10043] The tube 20 and the tube oonfigtfafion ss hoim 
nFigs. 1-4 nuv also have wells that are made cfasietfo 
material. toihatcasethetUbemaybe<Dqpandedbyan 
S5 g y anfi lon cone or by a balkion that b WlatBd In foe 
interior of the tube. 

[q04^ Stooe the Steve material that then forms foe 
walls of tifoiles is mairriy bent and not or hardhr 
stretched the sieve opening size wa rerrnn ItaiHy con- 

30 stantduringfoee]9>an6ionpfDce68.TtiettS)andedtobe 
of sieve material foen senws as a ftter foat prevente 
sand and other solid materials to enter the weObore 21. 
I004SI ThenKfialyejq;«ndabletube20andthecfoer 
radiaBy B^nndBtle tobe oorAgurafiona shown in Rgs. 

» i^maya]8obenMdealtobules23^28iMhicharemade 
of a fluid foVMrmedbte material such as sted sMCh 
or^dsiorms if foe pressure in the foterior 30 of foe tobe 
eptoeedft a piMetleveL to that case the tube may be 
tostaled as a production tubing wNch serves as a 

40 dowrfoolefataw^ preventer wNch ej^iands and seals 
of the annuhis surrountSng foe production tobing if a 
blow^ occurs. The radhmy expandable tube oonngu- 
ration shown to f=ig. 9 can also be used as a dra siring, 
to that case drilSng mud pi«nped forough the Interior 

45 ofthetubUes23A*28Aduring<lraing.Althsendof a 
driOng cyde high pressm fliSd is k4ecled Into foe Inte- 
rior 30 of the 20 so fnt foe tifoe 20 to expended 
aganst foe borehole weB 21 and fonrn a Mig of the 
weil3ore art! the dM bH and downhole motor assently 

50 is puled to foe suriaoe by a wireline or coned tUbfog 
passfog ttrough the interior 30 of the t&foe 20 and also 
serves as an eB9)ansion cone. 
{0046) Hoc^mfooreiqpensienoffoetubeisrequred 
then foe wan oflhe tube n«y be provided wUh onV one 

65 orafewaxialorheGcaltUbJes. 

(0047) If foe waisoffoeiube20oriheolherradtally 
expendable configurelions are made ol a nfober or 
ofoer etasticaBy defbmiable material then the eoqpanded 
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tube may servo as a high ooqnnsion packer or bridoe 
P*uo. 

[0048) ttwflbeurtJefstoodthatiltiotJbUfiaardori- 
erited h ari axial drection a racfaRy delomi^ 
bectotairiqdKmgtiixilesafeorieritcdinaciicunnfarafv 
tM direction as shown in Hgs. &6 then an axiaDir 
defarmable tube wO be obtained. 
10049] If the tubules are oriented in a helical direction 
the tube win be deiormable both in axial and radud 
cfirections and the pitch ang^ of the hefical configura- 
tkxi d the tubules wH then Whience the degree In 
wtikh the tube is axiafly or rBEfiatly delormableL 
[O06O] Fig.108hoiMt«cof«gurBtionwhereatube40 
conprisaa a waR that eonBisis Of a series of a3dai iDlda- 
tleUMleB41. 

19051] M trw tubules 41 are made of stael then twy 
are Interconnected side by side along thdr length bf 
«xW welds 42. &di tinie 41 oonvvfees at tie outer 
drc u nfarenc^ of the kiie 40 a snfl^e piasbc Nnge 43 
«id at fie inner circumference of ttw tube 40 a set of 
four ptastic Nnges 44. 45^ 46 and 47. Each of theee 
plas6e Nnges 43-47 Is formed by m a ch i ning an axial 
groove in the inner and^or outer surface of the wal ol the 
tubule41. 

[00S2] The set of four plastic hinges 44^7 defines a 
wal segment where the tubules 41 can be folded 
inwaidly fo form a U> or delta-shaped recess 48 that 
faces the interior 49 of the tube 40. 
ID053] Thetube 40 is expanded bypurnping a pressu- 
rind flind into the imertors 50 of the tubules 41 wtvch 
causes me tubiJes k> uniDU by hingpng about the plastic 
hinges 43^7 so tiat the tubules 41 each obtain a cylin- 
drical shape (not shoMn). 

10054] AsareaitoftheuntoUin9ofthetubul6s41the 
tube 40 obtains a larger external and internal diameter. 
I0OS5) Hg. 11 sfvws another tube 51 wNch com- 
prises a waN that consists of a serte of axiai foUabie 
tubules 52. 

[0066] If the tubules 52 are made of steel then they 
are irtaroonnec t ed side by dde along ttwir length by 
axial walds 5a. Each tUUIe 52 comprises both at the 
outer arxf the imer circumference of the tu!>e 51 asetof 
four plastic Nnges 54 that are fanned by machining 
axial grooves in the inner andfer outer suiiBoe of the 
iraBofoachtubUeSZ. 

IDQ57) EaGfisetoffourpia8tichinge854dennesawal 
segment where the tubules 52 can be Wed invmrdly to 
form a U- or delta-chaped recess 55 that faces either 
the eiaerior 56 or the interior 57 of tie tube 51 . 
[0068] TbetubeSI Is eMpanded by pumping a pressu- 
rized fluid into the interiors 58 of the tubules 51 which 
causes the tUbules 52 to infold by Nnging about the 
plastic hinges 54 so that the tubules each obtain a cylrv 
drical shape (not chown). 

[0059] AsaresuHoftheunfoldtfigoimefcJbulesthe 
tube 51 obtains a laigar CDdcmal and internal dtemeler. 
10060] Hg. i2shawsafQld^etubeG0wNchoom- 
prfees at its lower side a single plastic Nnge that is 



fonned by an axial tiAxie 61 and at its upper Bide a sM 
of four plastic Nnges 62 that are formed by machining 
a3dal groom in the outer or Hmer Eufaoe of the wall of 
tie tube ea 

5 10061] The lour plastic Nnges 62 define a delta- 
sh!^ recess 63 at the i^iper side of the tube 60. when 

ttie tube is tn fts folded shape. 
(0062] TTie tube 60 is unfolded by punping a pressu- 
rized fluid info the interior 64 of tha tube 60. This causes 

>o tfie tube to unfold in the direction of tie anows into the 
cylindrical shape which is iRuEtrated by the broken ines 
60A. The tubule 61 then acts as a plastic Nnge and 
obtains as a resiA of the unfolding of the tube 60 the 
eliptical chape wNch Is IhistrHted by broHen ines 61 A. 

15 {0063] The tubule 61 is made of a plasScaBy deform- 
M materia, sudt as a formable Ngfvs^ength low- 
aloy or phase steel grades wNch also provides 
fleiiitty to tw tiie 61 h dreunferenlial dtalon dur- 
ing the unioldkig procedursL After tw unfokfing proca- 

20 dure a curing agent may be purrpedimo the interior 65 
of the dSfPkti fUbule 61 A to reinforce the lUbUe 61A. 
The interior 65 of the tUbde 61 may oonprise electrical 
anVor lydraufc conduits for transmission ol electric 
and/br hydrauHc power andAy Bignate along tfie length 

£5 olthetube. 

(0064] The embo(fimenl8 of the deformable tube 
shown in tf>e drawings pro^a a tube wtuch can be 
deformed easily and wNch can be reefed on a reefing 
drura The tube can be unreeled from the drum and 

30 if^eded into an underground borehole or other cavity in 
which the tube is to be used. The tube is subsequently 
deformed inside the borehole or oeier cavity by chang- 
ing tie tukxiar stupe of one or more tubules in the wall 
of the tube. The deformat i on may irwolve flattening. 

95 unlbkfingorofherdefonnationofthetubuieortubuteB. 

Claims 

1. A delomtable tul>e having a w^ which is at least 
40 partly formed by a nuntMr of tiixile^ wfierehi at 

least one tubule is at least pertly delonned in 
response to defoi mati o n of the lube. 

2. ' ThedeformabletiiieofGlajml. wherein the wal of 
45 the tube is at least pantyfonned by a series coaxial 

tubules which each extend in a cfirection substan- 
tialiy parallel to a longitudfrid axis of the tube such 
tst ipon a radial deformation of the tube the asdal 
tubules are at least party defonned. 

so 

3. Thedeformablettbeof daiml.wheremthewalof 
tie tube is at least partly fonned by a series ol toroi- 
dal tubules wNch extend in a sUbstantialy circular 
(f recton around a longitudinal axis of tie ful>e such 

65 tut i43on axial deformation of tie tube tie toroidal 
tubules are at least party delonned. 

4. Thedeformabletube of daiml, wherein the wbI of 
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th« lube is at least partly formed by goo or more 
heScal tubirfes wNcii eictond in a siixte^ 
cai direction with respect lo a lorispludinal a»s of 
the tube suet) that upon d6fc)rmatlon of the tube In a 
direction\Mtiichi6onontedat anang(erelatMetoa s 
tongitixind dbecSion or each of the h6lk:al tubules, 
at least one of tw hefical tubiies is at least partly 
datormed. 

5. The defomwble tube of claim 1, wherein the wall d io 
the tiiM is at least parity formed by a number of 
substartiany paraM tubules which are arranged 
side by side and are connected to each other. 

e. The deformaUe tube of daim 5. whereat the is 
tubules are made of imtal and the sides of a pair d 
adiaoeft lUbUes subetanllBlty touch eadh other and 
are sintered, weldad. spot welded, brazed bonded, 
or olhennse secured to each otfMT. 

» 

7. The defonraUe lube of daim 5^ wherein the 
tubules are made of a plastic or elastomeric mate- 
fial or a Wbnc end the sides of a(|acent tubules 
subslanliaSy toudi each other and are bonded to 
each other. ^ 

a. The defomnable tube of daim 1. wherein before 
defomnation of the tube the tubules have a sUbstan- 
tialy cylindrical shape and deform into a 6tt)etarH 
tialy elliptical or flattened shape in responsa to jo 
defonfnation of the tube 

9. The deformaUe tube of dGPm 1. wherein before 
deformation of the tube the tubules have a sUbstan- 
tialy prismatfo ihape and defonn into a sUbstan- x 
tialy flattened diape in response to detormatfon of 
the tuba 

10. The defermable tube of daim 1. wherein the 
tUbUeaoontaki at the outer periphery Gf the ate 40 
opennQsor weak spots which open up as a resut 

of the deformation process such that one or more 
fluids are squeezed from the interior of the tubules 
into the space sun o undino the tube. 

45 

11. ThedeformabtetubeofdedmlO.whereinthefluids 
that are squeezed from the interfor of the tubules 
contain one or mora chemicals* sudi as compo- 
nems of a Uquid cement sluny. componei ts of a 
curing agent or a chemical treatment flulA so 
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Fig.9. 
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